Response of the donor and recipient cells in mesenchymal cell transplantation to cartilage defect.
To facilitate the repair of articular cartilage defects, autologous mesenchymal cells from bone marrow or periosteum were transplanted in a rabbit model. Two weeks after the transplantation of the mesenchymal cells, the whole area of the original defect was occupied by cartilage. From the deep area of the reparative cartilage, which contacted with host bone, chondrocytes became hypertrophic and the invasion of bone with vasculature started, until the replacement reached the natural junction of the host cartilage and the subchondral bone about 4 weeks after transplantation. Twelve weeks after the transplantation, the repair cartilage in the defect became a little thinner than the adjacent normal cartilage, which became a little thinner 24 weeks after the transplantation (the longest observation period in the study). Large, full-thickness defects of the weight-bearing region of the articular cartilage were repaired with hyaline-like cartilage after implantation of autologous mesenchymal cells. The repair process by mesenchymal cell transplantation was explained as follows: The donor transplanted cell differentiated into cartilage and the defects were completely filled with cartilage. Then, mesenchymal cells that entered the chondrogenic lineage rapidly progressed through this lineage to the hypertrophic state, which was then the target for erosion and vascular invasion. Although this vasculature and the newly formed bone were considered to be host-derived, there was no evidence to that effect. To prove this, suitable experimental marking of these donor cells is needed. In the case of chondrocyte transplantation, the repair cartilage maintained its thickness to the full depth of the original defect; the tissue derived from the implanted chondrocytes was not invaded by vessels or replaced by subchondral bone.